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ERRATA 



SPECIHCATION No. 1,107,510 
Page 1, for "formula drawing" read 




CLacL 



(Rm)x 
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C-CHO 
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H 



Page 3, line 25, for "vacuo" read "vacuo*' 
Page 4, line 54, for "acetadehyde" read "acet- 
aldehyde" 
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in which R** is a methylene or ethylidene radical, R** is a C,_5 alJ^yl radical, Rp is 
a cyciohexyi, cyclopentyl or Q-s alkyl radical, R„, is a halogen atom or a 
alkoxy, trihalomethyl, Ci_. alkyhhio, mercapto, amino, di(Ci_3 alkyl)amino, cyano, 
nitro, carboxamido, Ci_c alkanoylamino, Ci_, alkylsulfonyl, di(Ci-5 alkyl)sulfamoyl 
or hydroxy radical, x is 1 or 2, but with the provisos that at least one R.^ substituent 
is in the 3- or 5- position and that there is not more than one trihalomethyl sub- 
stituent in the benzene ring and any such substituent is in the 3- position. There are 
also claimed methods of preparing such compounds. The present invention provides 
aldehydes of formulae: 
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COMPLETE SPECIFTGATION 

Substituted Araliphalic Aldehydesi and' their Acetals 

We, Merck Sc Co. Inc., a corporation duly organised and existing under the 
laws of the State of New Jersey, United States of America, of Rahway, New Jersey, 
United States of America, do hereby declare the invention, for which we pray that 
a patent may be granted to us and the me±od by which it is to be performed, to be 
5 particularly described in and by the following statement: — 5 
In the specification of our copending application (Serial No. 1107093) No. 
24211/65 there are claimed compounds of formulae: 
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in whidi R** is a methylene or cdiylidene radical, R** is a Ci_5 alkyl radical, R, is 
a cyclohcxyl, cydopcntyl or Q^b alkyl radical, R« is a halogen atom or a Q_5 
alkoxy, trihalomethyl, Q-g alkyl±io, mercapto, amino, di(Ci-5 alkyl)aniino, cyano, 
nitro, carboxamido, Q-g alkanoylamino, Ci-* alkylsulfonyl, di(Ci_5 alkyl)sulfamoyl 
or hydroxy radical, x is 1 or 2, but with the provisos that at least one R« substituent 
is in the 3- or 5- position and that there is not more than one trihalomethyl sub- 
stituent in the benzene ring and any such substituent is in the 3- position. There are 
also claimed methods of preparing such compounds. The present Invention provides 
aldehydes of formulae: 
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and acetals of formulae: 
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where R,. R**, R" and * are as defined above and R, is an 
ferably, the substituent on the alpha-carbon atom (i.e. R" or R**) is methyl or methyl- 
5 ene and R, is cyclohejcyL . . , j j , 

The development of antiinflammatory compounds m the past two decades Has 
seen the growth of a great many new drugs. Most of Aese have been staoids of the 
11-oxygenated pregnane series. These, while highly eflfecove, have the drawback of 
causing many side effects. There is a need in the market for equaUy effective com- 
10 pounds of much simpler structure and having less side effects. 

It has been found that compounds of this invenDon are potent antunflammatory 
agents They are effective in the prevention and inhibiuon of granuloma nssue 
formation. Certain of them possess this activity in high degree and are of value in 
the treamient of arthritic and dermatological disordere and in like condiuons which 
15 are responsive to treatment with antunflammatory agents. In addmon, the compounds 
of this invention have a useful degree of antipyretic and analgesic activity and also 
indicate some fatty acid synthesis inhibition. For these purpose, they are administered 
in pharmaceutical compositions, normally orally, e.g. m tablets or capsules, tihe 
optimum dosage depending, of course, on the particular compound bemg used and 
20 the type and seventh of the condition being treated. Although the opmum quandoes 20 
of these compounds of this invention to be used m such manner wiU d^end on 
compound employed and die particular type of disease condmon tteated, oral dose 
ST preferred compounds in the range of 1.0-2,000 mg. per.day arc useM in 
control of arthritic conditions, depending on the acttvity of Ae specific compound and ^ 
25 the reaction sensitivity of the patient. _ ^,i,„„ 

Certain of the compounds of the present invenoon possess asymmetnc carbon 
atoms and are ordinarily present in the form of a racenuc mixture. - „„ „ 
The novel aldehyde compounds are prepared from halides of ^e <:°"-f P«^8. 
carboxyUc acids by reducing the compound by means known « f ^"e of ^«a^g 
30 such reduction (i.e., in use or described in the bteniture as smtable for this Pmpose). 30 
^ nie reduaion i preferably effected by first protecting any hydroxy or prunaiy ammo 
group present at R„ in the acid itself, reacting du: acid with a h^lograadng agenti 
fg thionyl chloride, thionyl bromide, phosphorus pentacMoride, phosphonis p«Ma- 
bremide. phosphorus oxychloride or phosphorus oxybromide, but feferabty thi^y 
chloride, in an inert solvent such as benzene, toluene, xykne, ethers (^-S- fiedi^eAer 35 
or dioxane), or tetrahydrofuran, preferably benzene or toluene at ^-^^^^^^ 
ature (room temperature to reflux, preferably at or near the reflux tmperature of Ae 
S5^em) until the fomation of the acid halide is substantiaBy complete, and nactmg 
Tadd halide wid. a Rosenmund catalyst such as 5% PfJ^f 'f' ™ S'TrtT^S 
widi quinoline or preferably with a triteraarybutoxy alkali or alkahne-earii meta^ 
ahiminium hydride such as potassium, sodium, or hthium alummium hydride, m an 
fn™Ztluch as benzene, toluene, xylene, an ether (e.g. diethyl ether or to) 
oT^trahydrofuran, preferably tetrahydrofuran or diethyl elher at ^^^^^^ 
perature (-80°C to room temperature), preferably -35° to -IS^C, undl tne 
45 reaction is sub^a^^^^^ ^^^^^^ ^ ^ sulphur dioxide formed after 

the acid halide preparation; otherwise, the inorganic acid would preferenaally con- 
ie i Xquent addition of the hydride. Howler, if it is f °;;B«^^ 

add may remain if an excess of the hydride is used to react widi the morgamc aad 
50 a weU asTe acid halide. The preferred hydride in tWs step is the tntmiarybutt,^ 
iTtWmn aluminium hydride. When this reagent is used, it is pteferr«l to use tem- 
S^res STc^ At temperatures above 0°Q the reduction wdl preferenaally 
l^dwAe coLponding alcohol instead of the aldehyde, so that the reacaon is not 

55 ISTS Spltmary ammo groups present in die acid as R, are preferably 55 
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protected by benzylation before the acid is coaverted to its acid halide. The benzyl 
groups will be removed during the subsequent reduction reaction. 

The acetals are prepared from the aldehydes by reaction with an alkanol in the 
presence of an add catalyst, preferably a strong acid such as p-toluenesulphonic acid, 

5 p-nitrobenzenesulphonic acid, benzenesulphonic acid, trichloroacetic acid, or a mineral 5 
acid (e.g. hydrochloric acid, hydrobromic acid and sulphuric acid), or boron trifluoride. 
It is preferred to carry out the reaction with a catalytic amount of /y-toluenesulphonic 
acid or concentrated hydrochloric add and with a Q-^ alkanol (e.g. methanol, ethanol, 
propanol or butanol, preferably methanol) using an excess of the alcohol or a com- 
bination of the alcohol with an ether or aromatic compound as solvent at any suitable 10 
temperature (0°C to reflux, preferably ambient temperatures) until the reacticm is 
substantially complete. 

The quantity of acid is not critical as long as the add used is one strong enough 
to catalyse the reaction. This reaction may also be carried out using the aldehyde 

15 and the appropriate lower alkyl orthoformate. When it is desired to isolate the acetal 15 
formed in this step and water is to be used in the isolation procedure, the reaction 
mixture must be neutralized with a compound such as sodium carbonate so as to 
prevent the hydrolysis of the acetal back to the aldehyde. 
The following examples illustrate the invention: 

20 Example 1 20 

Alpkchmetkyl-3'Chloro~4'cyclohexylphenyl acetaidekyde 
A. Alpha'metkyl-3-chlora-4-cychhexylpheTiyl acetyl chloride 

To a solution of 0.01 mole of alpha-methyl-3-chloro-4-cycIohexylphenyl acetic 
add in 50 cc, of benzene is added 0.011 mole of thionyl chloride. Tht solution is 
25 heated on the steam bath for 1 hour and then concentrated in vacuo to remove the 25 
solvent and any excess thionyl chloride. 25 mL of benzene is then added and removed 
in vacuo to yield alpha-methyl-3-chloro-4-cyclohexylphenyl acetyl chloride. 



30 



B, Alpharmethyl'3'Chloro^-cydohexylphenyl acetddehyde 

To a suspension of 0.01 mole tritertiarybutoxy lithium aluminium hydride in 30 
50 cc. dry tetrahydrofuran is added dropwise with stirring a solution of 0.01 mole 
of alpha-methyl-3-chloro-4-cyclohexylphenyl acetyl chloride in 25 cc. dry tetrahydro- 
furan. The reaction mixture is stirred at — 10°C for 3 hours followed hy the addition 
of 200 cc. of 5% sulphuric add added cautiously^ and the resultant mixture extracted 
35 well with (3 X 75 ml.) ether. The combined etiier extracts are washed with water, 35 
dried over sodium sulphate, and concentrated. The residue is ctromatographed on 
250 grams of silica gel and eluted witii 10—90% edier-pctroleum ether to yield 
alpha-methyl-3-chloro-4-cydohexylphenyl acetaldehyde. 

When alpha-methyl-3-bromo-4-cyclohexylphenyl acetic acid, alpha-methyl-3- 
40 cbloro-4-cyclopentylphenyl acetic acid, alpha-methyl-3-chloro-4-secondarybutylphenyl 40 
acetic add, alpha-methyl-4-cyclohexyl-2,5-dichlorophenyl acetic acid, alpha-methyl- 
2-bromo-5-chloro-4-cydohexylphenyl acetic acid, alpha-methyl-5-bromo-2-chloro-4- 
cyclohexylphenyl acetic acid, alpha-methyl-4-cyclohexyl-3-trifluoromethylphenyl acetic 
• acid, alpha-methyl-4-cyclohexyl-2,3-dichlorophenyl acetic add, alpha-methyl-4-cyclo- 
45 hexvl-.3,5-dichlorophenyl acetic add, alpha-ethyl-3-chloro-4-cydohexylphenyl acetic 45 
acid, alpha-ethyl-4-cyclohexyl-3-trifluoromethyIphenyl acetic acid, alpha-methyM- 
cydohexyl-3-nitrophenyl acetic add, alpha-methyl-5-chloro-4-cyclohexyl-2-nitrophenyI 
acetic add, alpha-methyl-2-amino-5-chloro-4-cyclohexylphenyl acetic acid, alpha- 
methyl-4-cyclohexyl-3-methylsulphonylphenyl acetic add, and alpha-methyl-3-sub- 
50 stituted, 2-, 5-, and 6-substimted-4-cyclohexylphenyl acetic add compounds, alpha- 50 
methyl-2-, 5- and 6-aminophenyl acetic acid compounds, alpha-methyl-2-, 5- and 
6-hydroxyphenyl acetic add compoxmds and aipha-methyl-2-, 5- and 6-fluorophenyl 
acetic acid compounds obtained from Example 2 of the specification of our copending 
application No. 24211/65 (except those compounds containing a nitro group) are 
55 used in place of alpha-methyl~3-chloro-4-cyclohexylphenyl acetic acid in Part A of 55 
the above example and the product thereof used in Part B of the above example, 
there are obtained alpha-methyl-3-bromo-4-cyclohexylphenyl acetaldehyde, alpha- 
methyl-3-chloro-4-cydopentylphenyl acetaldehyde, alpha-methyl-3-chloro-4-secondary- 
butylphenyl acetaldehyde, alpha-methyl-4-cydohexyl-2,5-dichlorophenyl acetaldehyde, 
60 alpha-metiiyl-2-bromo-5-chloro-4-cyclohexylphenyl acetaldehyde, alpha-methyl-5- 60 
bromo-2-chIoro-4-cydohexylphenyl acetaldehyde, alpha-methyl-4-cyclohexyl-3-tri- 
fluoromethylphenyl acetaldehyde, alpha-methyl-4-cydohexyl-2,3-dichlorophenyl acetal- 
dehyde, alpha-niethyM-cyclohexyl^3,5-dichlorophenyl acctaldel^de, alpha-cdiyI-3- 
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chloro-4-cyclohexylphenyl acetaldehyde, alpha-ethyl-4-cydohexyl-3-ttifluotomethyl- 
phenyl acetaldehyde, alpha-methyl-4-cyclohexyl-3-nitrophenyl acetaldehyde, alpha- 
niethyl-5-chloro-4-cydohexyl-2-nitrophenyl acetaldehyde, alpha-methyl-Z-aiiuno-S- 
cMom4-cydohexylphenyl acetaldehyde, alpha-methyl-4-cydohexyl-3-meihylailphonyI- 
5 phenylaceralddiyde, and alpha-methyl-3-substiiuted, 2- 5- and 6-substituted-4-q^a- 
hexylphenyl acetaldehyde compounds, alpha-niediyl-2 5- and 6-an>moplieDyl 
acealddiyde compounds, alpha-methyl-2-, 5- and 6-hydroxyphenyl acetalddiyde 
cS-ounds and 5pha-methyl-2-, 5- and 6-fluorophenyl acetalddiyde compounds 
(except those compounds containing a nitro group) respectively. 

10 Example 2 

AIpha-methyi-3-cUoro-4-cyclokexyIphenyl acetaldehyde dimethyl acetal 
To a solution of 0.01 mole of alpha-metbyI-3-chloro-4-cyclo-hexylphenyl 
acetalddiyde in 100 cc of anhydrous methanol is added 0.001 mole of P-tduene- 
sulphonic acid. The reaction mixture is stirred at room temperature for 5 days A 
15 solution of sodium methoxide in me±anol is added until the solution is juM alkahne 
to moistened litmus paper. The methanol is removed m vacuo and the residue taken 
up ii edier and wa^^ weU vrith water. The ether soludon is dned over sodium 
sdphate and concentrated. The residue is diromatographed on neuml aliumna. 
iTon with ether-petroleum ether (10-90%) gives the dmiethyl acetal of alpha- 
20 niethyl-3-diloro-4-cydohexylphenyl acetaldehyde. in th^ 

When ethanol, n-propanol, and «-butanol are used m pkce of methsmol m tite 
above example, there aie obtained the corresponding diethyl, dipropyl and dibutyl 

"^'when alpha-methyl-3-bromo-4-cydohexylphenyl <^^'^^^^y'^^''^P''^-ZJ^^{ 25 

25 chloro 4-cvclopentylphenyl acetaldehyde, alpha-methyl-3-diloro-4-seconda7bu^l- 25 
S acetaSde, '^alpha-methyl4-cydohexyl-2,5-d:dilorophenyI acetalWe, 
meS ibromo-5H:hIoro-4-cyclohexy acetalddiyde alpha-m«hyM- 

bromo-2-cUoro-4-cyclohexylphenyl acetaldehyde. ?Ph?-?,^*yl-4-cycloheYl-3-m^ 
Emethylphenyl acetaldehyde, alpha-methyl-4-cydohexyl-2 3-^^^ 

30 dehyde, alpha-methyl-4-cydohexyl-3,5-dichloropheny /«f ^'^I'yf ^' f^ffi' 
diloro-4-cyclohexylphcnyl acetaldehyde, dpha-ethyl-4-qrdohexyl-3-mfluoromeAy^^ 
Si acetaldSde, alpha-methyl-4-cydohexyl-3-mtrophcny acetalddiyde, alpha- 
S -5-cMoro-4:cycloheV2-mtrophenyl acetalddiyde, alpto-methyl-2— oj- 
S-'^cvclohexy)phenyl acetaldehyde, alpha-methyl-4-cydohacyl-3-methyl^phonyl- 

35 X^vl aSSe, and alpha-methyl-3-substituted, 2-, 5- and 6-substituted-4-cyclo- 
SpheSl aatal^ compounds, alpha-methyl-2- 5- and 6-~ph^yl 
Sldehvde compounds, alpha-methyl-2-, 5- and 6-hydroxyphenyl acetaldehyde 
™S and aUa-m«hyl-2-, 5- and 6- A-orophenyl a^taldehyde comp^^^^^ 
^hVined from Example 1 are used in place of alpha-methyl-3-chloro-4-cydohexyl- 

40 ptTl ac e aldehydeTthe above example, there are obtained llphf-ineAyl- -bromo- 
iSheSenyl acetaldehyde dimethyl acetal, a»Pha-niethyl-3-ddoro-l-cyc_lopeni7^^ 
Si a« aldehyde dimediyl acetal, alpha-methyl-3-diloro-4-secondarybutylphenyl 
SeihT diSyl acetal, alpha-WthyI-4-cydohex,l-p-dichlorophen^ aceu 1- 
dimeAvl acetal alpha-methyl-2-bromo-5-diloro-4-cydohexy phenyl aceta - 

45 Sd SSeS e ta : alpha-meth?l-5-bromo-2-ddorO:4<ydoh«y pheny ace^- 
aTJZ H^Xl acetal aIpha-methyl-4-cydohexyl-3-trifluoromethylphenyl acetd- 
32 dtaeS acetal,' a £-meth3J-4-cydohex55-2,3.dichloroph«y^^ 
5SylSralpha-methyl-4-cyclohexyl-3.5-diddo^^^^^ 

50 fefe - 

i&ZSii' 5- lid 6-h^oxyphenyl acetaldehyde dimethyl aceta^ compounjk 
iftjS^efcl-i. 5 and Uo^phenyl acetalddiyde dimethyl acetal compounds, 
respectively. 

60 

60 WHAT WE CLAIM IS: . . 

1. Aldehydes of general formulae: 
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(Rm)x 



in which R"* is a methylene or ethylidene radical, R** is a alkyl radical, R, is 
a cydohexyl, cyclopentyl or C^.g alkyl radical, R„ is a halogen atom or a Q., 
alkoxy, trihalomethyl, Ci_^ alkylthio, mercapto, amino, di(Ci_5 alkyl)amino, cyano, 
nitro, carboxamido, Q^. alkanoylamino, C^^ alkylsulphonyl, di(Ci_5 alkyl)sulphamoyl 
or hydroxy radical, and x is 1 or 2, but with the provisos that at least one R« 
substituent is in the 3- or 5- position and that there is not more than one trihalo- 
methyl substituent in the benzene ring and any such substitoent is in the 3- position. 

2. A compound as claimed in clann 1, in which the aljAa-carbon has a meth^ene 
or methyl substituent attached to it and Rp is cyclolwxyL 

3. Each and every compound as claimed in claim 1, hereinbefore individually 
specified. 

4. Acetals of general fonnulae: 



OR5 




in which R„, R«, R'*^, R** and are as defined in claim 1 and R5 is an alkyl radical 

5. A compound as claimed in claim 4, in which the alpha-carbon has a methyl 
or methylene substituent attached to it, R, is cyclohexyl, and R^ is methyl. 

6. Each and every compound as claimed in claim 4, hereinbefore individually 
specified. 

7. The process that comprises reducing a halidc of an acid of general formula: 



where Rp, R^, R°*, R** and are as defined in claim 1, by means known to be 
capable of rwiucmg a carboxylic add halide to the corresponding aldehyde to pro- 
duce a compoimd as claimed in claim 1. 

8. The process that comprises protecting any hydroxy or primary amino groups 
in an add of general fcmmila: 



/=\ 
fp-^v ,>-C-COOH 



V^-<^~" Rp-/ Vc-cooH 

C«m)K (r'„), 

where R^, Raw R**, R** and * are as defined in claim 1, converting the add to an 
acid halide by reaction widi a halogenating agent, and reducing the resulting halide 
with a Rosenmund catalyst or with an alkali-metal or alkaline-earth metal alnimniiy n 
hydride to produce a compound as claimed in daim 1. 
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9 A process as claimed in claim 8, in which the halogenating agent is thionyl 
chloride and the reduction is effected widi lithium aluminium hydride m tetrahydro- 
furan or dicdiyl ether at below 0°C. ^ ^ • , -^^^ 

10. A process as claimed in claim 8 or 9 in which the hydroxy or primary amine ^ 
5 erouDS, if any, are proteaed by benzylation. . , . , , . 

11. A process as claimed in any one of claims 7—10, in which the reduction is. 
carried out at —35 to — 15°C. . , j- j -i. j • 

12. A process as claimed in claim 7, substantially as herembefore descnbcd m 

10 ^^™3^^a' process as claimed in any one of claims 7—12, including ±e step of 10 
preparing the starting material by a process claimed in the specification of our co- 
pending application No. 24211/65. , - j . i • i 

14 The process that comprises reacting a compound as claimed m claim 1 with 
an alkanol in the presence of an acid catalyst to produce a compound as claimed m 

15 cl im 4 

^"^IS". A process as claimed in claim 14, in which the alkanol is methanol and the 
acid is /)-toluenesulphonic acid or concentrated hydrochloric aad. 

16. A process as claimed in claim 14, substantiaUy as herembefore descnbed m 

20 ^^^17^ A process as claimed in any one of claims 14—16, indudmg die step of 20 
preparing the starting material by a process as claimed in any one of claims 7--1Z 
18. A compound as claimed m claim 1, when prepared by a process as claimed 
in any one of claims 7^13 or its obvious chemical equivalent. 

19 A compound as claimed in claun 4, when prepared by a process as claimed 
25 in any one of claims 14—17 or its obvious chemical equivalent. 

20. A pharmaceutical composition contaming as active mgrcdient a .compouna 
as claimed in any one of claims 1 — 6, 18 and 19. , ^, i 

21. A composition as claimed in claim 20, in die form of a tablet or capsule. 

For ±e Applicants: 
D. YOUNG & CO., 
Chartered Patent Agents, 
9 Staple Inn, 
London, W.Cl. 
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